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Sub-Saharan Africa is experiencing
the highest relative increase in
diabetes (1), but data are scarce, with
only nine countries reporting
prevalence surveys within the last
decade (2). While biological and
behavioral risk factors for diabetes are
fairly well-described in high-income
settings, it is not known to what extent
such risk factors contribute to the
diabetes epidemic in low-resource
settings. The aim of the current study
was to assess whether conventional
Western population risk factors for
diabetes are appropriate in identifying
individuals with diabetes among urban
Tanzanians.
The study took place in the urban setting
of Mwanza City, which is located in
northwestern Tanzania. The current
study was part of a larger nutrition study
(2006–2009) (3), and 743 healthy
control subjects chosen from among
tuberculosis patients were invited to
participate. Individuals $15 years of
age, nonpregnant, and without severe
diseases were invited to participate.
Ethical permission was obtained from
the Medical Research Coordinating
Committee of the National Institute for
Medical Research, Tanzania.
Standardized questionnaires were used
to collect data on demography,
smoking habits, and alcohol intake.
Information on deliberate soil intake
(geophagy) and frequency (pooled to
any or none) was asked for. Diabetes
was diagnosed using a standard oral
glucose tolerance test (OGTT).
Furthermore, anthropometric
measurements and HIV status were
assessed. The association between
diabetes and known risk factors (e.g.,
anthropometry, age, sex, smoking,
alcohol, and obesity) as well as
potential risk factors were examined
using logistic regression analyses.
The mean (SD) age was 34.2 years (12.9
years), and 6.5% of participants were
.55 years of age. The mean (SD) BMI
was 22.5 kg/m2 (4.1 kg/m2), with 19.2%
being overweight (BMI$ 25 kg/m2) and
9.1% being underweight (BMI , 18.5
kg/m2). More men than women
consumed alcohol (28.5 vs. 19.4%,
P 5 0.004) and were current smokers
(24.2 vs. 1.9%, P, 0.001). Geophagy was
only common among women (21.4 vs.
0.3%, P, 0.001). From the OGTT results,
7.7, 5.4, and 8.8% had impaired fasting
glycemia (IFG), impaired glucose
tolerance, and diabetes, respectively.
The association between potential
risk factors and diabetes is shown in
Table 1. While diabetes was not
associated with age or anthropometry,
it was associated with smoking (OR 2.12
[95% CI 0.89–5.04]), female sex (OR 1.66
[95% CI 0.97–2.84]), and geophagy (OR
2.22 [95% CI 1.06–4.64]). IFG was
negatively associated with the intake
of alcohol (OR 0.31 [95% CI 0.12–0.81])
and was less common among
overweight participants (OR 0.31 [95%
CI 0.12–0.82]). Linear models of the
association between potential risk
factors and blood glucose levels (fasting,
post-OGTT) provided similar results
(data not shown).
Undiagnosed diabetes seems
common among urban Tanzanians,
but the association with conventional
biological and behavioral risk
factors was poor. Interestingly,
geophagy, usually a marker of iron
deﬁciency, was a risk factor for
diabetes. Most of the individuals with
diabetes had a normal BMI, as
previously reported from Kenya and
Ethiopia (4,5). The underlying
mechanism of the diabetes found in
this population could be poor b-cell
function or hepatic insulin resistance
rather than peripheral resistance,
which also would explain the high
prevalence of IFG. There is a need to
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identify risk factors for diabetes in
resource-constraint settings to
develop screening tools and,
ultimately, to explore whether such
diabetes also leads to later
complications.
Acknowledgments. The authors thank all the
health staff and study participants involved in
the study.
Funding. This study was supported by the
Danish Council for Independent Research–
Medical Sciences (grant 22-04-0404); by Danida,
through the Consultative Research Committee
for Development Research (104.Dan.8-898.);
and by the University of Copenhagen through
the Cluster in International Health.
The funding bodies had no role in the study
design, data collection, data analysis, data
interpretation, or decision to publish the ﬁndings.
Duality of Interest. No potential conﬂicts of
interest relevant to this article were reported.
Author Contributions. D.F.-J. wrote the ﬁrst
draft of the manuscript, analyzed the data,
implemented the study, contributed to
interpretation of results, commented on
drafts, and approved the ﬁnal version. N.R. and
J.C. conceived the study, implemented the
study, contributed to interpretation of results,
commented on drafts, and approved the ﬁnal
version. G.P., K.J., M.F.-J., and M.G.A.
implemented the study, contributed to
interpretation of results, commented on
drafts, and approved the ﬁnal version. C.R.
analyzed the data, contributed to
interpretation of results, commented on
drafts, and approved the ﬁnal version. D.L.C.
and M.E.J. contributed to interpretation of
results, commented on drafts, and approved
the ﬁnal version. A˚.B.A and H.F. conceived the
study, contributed to interpretation of results,
commented on drafts, and approved the ﬁnal
version. H.F. is the guarantor of this work and,
as such, had full access to all the data in the
study and takes responsibility for the integrity
of the data and the accuracy of the data
analysis.
References
1. International Diabetes Federation. Diabetes
Atlas. 5th ed. [Internet], 2011. Available
from http://www.idf.org/diabetesatlas.
Accessed 18 September 2013
2. Hall V, Thomsen RW, Henriksen O, Lohse N.
Diabetes in Sub Saharan Africa 1999-2011:
epidemiology and public health implications.
A systematic review. BMC Public Health
2011;11:564
3. PrayGod G, Range N, Faurholt-Jepsen D,
et al. Weight, body composition and
handgrip strength among pulmonary
tuberculosis patients: a matched cross-
sectional study in Mwanza, Tanzania.
Trans R Soc Trop Med Hyg 2011;105:
140–147
4. Obel AO. Body mass index in non-insulin
dependent diabetics in Kenya. Trop Geogr
Med 1988;40:93–96
5. Fekadu S, Yigzaw M, Alemu S, et al. Insulin-
requiring diabetes in Ethiopia: associations
with poverty, early undernutrition and
anthropometric disproportion. Eur J Clin
Nutr 2010;64:1192–1198
Table 1—Predictors of diabetes among 743 urban Tanzanian participants
Characteristics n
Participants
with diabetes (%)
Diabetes vs. NGT
OR (95% CI) P value
Age groups
15–25 years 217 8.8 Ref. d
26–45 years 393 9.7 1.12 (0.63–2.02) 0.693
46- years 130 6.2 0.68 (0.28–1.60) 0.372
Sex
Female 402 10.5 Ref. d
Male 341 6.7 0.60 (0.35–1.03) 0.063
Smoking
No, never or former 633 8.1 Ref. d
Yes, current 69 11.6 2.12 (0.89–5.04) 0.090
Alcohol consumption
No 565 8.7 Ref. d
Yes 174 8.6 1.04 (0.56–1.92) 0.908
BMI (kg/m2)
,18.5 67 10.5 1.08 (0.46–2.52) 0.862
18.5–25 528 8.3 Ref. d
.25 141 9.9 1.01 (0.52–1.95) 0.974
Waist circumference (cm)
Normal 679 8.3 Ref. d
High (.102 cm for men
and .88 cm for women)
60 15.0 1.78 (0.79–4.05) 0.167
Geophagy (women only)
No 313 8.6 Ref. d
Yes 85 16.5 2.22 (1.06–4.64) 0.034
HIV
Not infected 657 9.1 Ref. d
Infected 83 6.0 0.65 (0.25–1.68) 0.374
Data are based on logistic regression adjusted for age and sex. NGT, normal glucose tolerance;
Ref., reference value.
e6 Diabetes Among Urban Tanzanians Diabetes Care Volume 37, January 2014
